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ABSTRACT 

Background: Eradication of hepatitis C virus (HCV) infection using direct-acting antiviral Agents (DAAs) 

nowadays is almost always hopeful. Sustained virological response (SVR) has been documented in more than 

90% of cases. This prevents more fibrosis and precludes the progression of portal hypertension (PH). 

Objective: detect the effect of HCV Direct Antiviral Agents on portal circulation hemodynamics. 

Patients and methods: This prospective descriptive study that was conducted on 70 HCV infected patients 

with liver stiffness measurement (LVM) ≥ 14.0 Kpa and underwent treatment with DAAs therapeutic 

regimens. They were subjected to pre-treatment, end of treatment (EOT) and 1 year after EOT laboratory, 

transient elastography (TE) and Doppler assessment at Gastroenterology, Hepatology and Infectious diseases 

Department, Al-Hussien University Hospital, Cairo and National Liver Institute, Menoufia, Egypt in the 

period from May 2018 to December 2019. 

Results: Liver function tests including serum bilirubin, albumin, international ratio (INR), alanine 

transaminase (ALT) and aspartate transaminase (AST) were improved with variable significant values at 

EOT and 1 year after treatment, while hemoglobin and platelet count decreased. LVM values decreased 

significantly at the end of treatment (P<0.001). Doppler parameters including portal vein diameter, portal 

vein velocity (PVV), congestion index of portal vein (CI) and liver vascular index (P value<0.001) were 

improved significantly 1year after EOT. Also, resistive index of hepatic artery (HARI) (P value = 0.001) 

significantly improved at the same point of time. 

Conclusion: Doppler portal hypertensive parameters, as a marker of portal hypertension, improved in 

parallel with the improvement in LVM, ALT and AST values after viral eradication. 

Key words: Portal Hemodynamics, HCV eradication, Liver Stiffness, Direct acting antiviral, Portal vein 

Doppler parameters. 

 

INTRODUCTION 

     Chronic hepatitis C virus (HCV) 

infection affects about 80 million people 

worldwide (Gower et al., 2014). Ongoing 

hepatic inflammation may lead to liver 

fibrosis, cirrhosis and ultimately portal 

hypertension which may be complicated 

by ascites, variceal bleeding and hepatic 

encephalopathy. Moreover, patients are at 
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considerable risk for the development of 

hepatocellular carcinoma (HCC) 

(Tsochatzis et al., 2014). 

     The interferon (IFN) based therapies 

were limited in patients with advanced 

liver disease due to adverse events in 

addition to its modest efficacy (Reiberger 

et al., 2011 and Hézode et al., 2014). In 

contrast, novel IFN free regimens are 

highly effective and generally well 

tolerated (Mandorfer et al., 2015). 

Touting rates of sustained virologic 

response (SVR), which dense the cure of 

chronic hepatitis C (CHC), exceeding 

95% (Charlton et al., 2015 and Manns et 

al., 2016) and the focus of attention has 

now shifted to the regression of HCV-

induced liver fibrosis, cirrhosis, and portal 

hypertension after treatment (Pinzani et 

al., 2015). 

     In addition, hemodynamic changes in 

advanced cirrhosis were found to 

associate with the development of 

hepatorenal syndrome (Møller and 

Henriksen,2010)  Thus, it is postulated 

that hemodynamic parameters may 

provide unique information on the 

prognosis of cirrhotic patients (Hsieh et 

al., 2018). Many studies showed 

significant correlation between severity of 

liver dysfunction or Child-Pugh score 

(Achim et al., 2016 and Ahmed & Medhat, 

2019) and portal circulation 

hemodynamics, others showed correlation 

between liver function tests and portal 

circulation hemodynamics (Akhter et al., 

2012, Mahmoud et al., 2014, Mahmoud et 

al., 2017 and Elsayed et al., 2019). 

     Multiple parameters, which could be 

measured with Doppler ultrasound, are 

reported to be altered with the progression 

of hepatic fibrosis and are considered as 

markers of PH such as portal vein velocity 

(PVV), portal vein flow rate (PVF) and 

Congestion Index (CI) (Mahmoud et al., 

2014). 

     The aim of the study was to assess 

the effect of HCV eradication with DAAs 

on portal circulation Doppler parameters 

and degree of liver fibrosis one year after 

EOT. 

MATERIALS AND METHODS 

     This Prospective descriptive study was 

carried out on 70 HCV infected patients , 

aged 55.71±8.97 years old, with definite 

liver fibrosis (F4: ≥12.5 Kpa)  achieved 

SVR12 on follow up with laboratory, 

transient elastography (TE) and 

ultrasonography examination before and 

after HCV treatment with DAAs 

containing Interferon (INF) free 

therapeutic regimens at Gastroenterology, 

Hepatology and Infectious diseases 

Department, Al-Hussien University 

Hospital, Cairo and National Liver 

Institute, Menoufia, Egypt in the period 

from May 2018 to December 2019. 

     Patients with HCV infection was 

detected depending on both HCV Ab and 

HCV RNA PCR ≥ 15 IU/L. The inclusion 

criteria included the range of patients’ age 

from 18 up to 65 years old and had 

chronic infection with HCV, with 

detectable HCV RNA. Those patients had 

Child-Pugh score A. For the baseline 

assessment, all patients were subjected to 

Complete history taking, and full Clinical 

Examination. Blood samples were 

collected from patients and submitted to 

complete blood count (CBC), alanine 

aminotransferase (ALT), aspartate 

aminotransferase (AST), serum albumin 

(ALB), total bilirubin, direct bilirubin, 
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prothrombin time and INR, serum 

creatinine, pregnancy test (for females at 

fertility period), Alpha Feto Protein 

(AFP), Fasting Blood Glucose (FBG) 

level and hemoglobin A1c, HBsAg 

(Hepatitis B surface antigen). Baseline 

measurement of liver stiffness is 

performed in addition to liver 

ultrasonogrophy including Doppler of 

portal vein and hepatic artery to assess 

portal vein (PV) diameter, cross-sectional 

area, mean PV velocity (PVV), PV flow 

volume (PVF), congestion index of portal 

vein (CI), hepatic artery pulsitility index 

(HAPI), hepatic artery resistive index 

(HARI) and liver vascular index (LVI). It 

was done with Color duplex ultrasound 

machine (logiQ E10) with curved probe 

with multi-frequency convex transducer. 

The examination was carried out on 

patients under fasting and in a supine 

position for 15 minutes. The Doppler 

sample was positioned in the middle of 

the lumen. The following variables were 

calculated: (1) Portal vein diameter (mm): 

The portal vein was measured at the 

hepatic hilum, proximal to the bifurcation. 

(2) Cross-sectional area of the portal vein 

(cm2): Cross sectional area = (π × 

diameter^2)/4. (3) PVV (cm/sec): 

Hemodynamic measurements were done 

during a brief apnea after a small breath. 

The insonation angle between the vessel 

and Doppler beam was <600 for accuracy 

(Achim et al., 2016). (4) PVF (mL/sec) = 

[(π × diameter^2)/4] x mean velocity x 60 

(Kayacetin et al., 2004). (5) HAPI = (Peak 

systolic velocity – end diastolic velocity)/ 

(Mean velocity). (6) HARI = (Peak 

systolic velocity – end diastolic velocity)/ 

(Peak systolic velocity) (Ahmed and 

Medhat 2019). (7) CI (cm x sec) = (cross-

sectional area of the portal vein)/ (mean 

portal vein velocity) (Elsayed et al., 

2019). (8) LVI = (Portal vein 

velocity)/HAPI (Achim et al., 2016). 

     FibroScan, using echosens FibroScan 

compact 530 Machine, was performed on 

the right lobe of the liver by same 

clinician. A total of 10 measurements, 

expressed in Kpa, were obtained at each 

assessment and the median was 

determined. LSM score range from 2.50 to 

75 Kpa (Soresi et al., 2014). LSM values 

were used to estimate the METAVIR 

fibrosis stage as follows: F0-F1: 2.5 to 6.9 

Kpa/ F2: 7.0 to 9.4 Kpa / F3: 9.5 to 12.4 

Kpa/ F4: ≥12.5 Kpa. Cirrhosis was 

defined as an LS score of 12.5 Kpa or 

more (Castéra et al., 2005). 

     The treatment protocols were applied 

for all patients according to National 

Egyptian protocol: Sofosbuvir/ Dacltasvir, 

Sofosbuvir/ Simprevir, Sofosbuvir/ 

Dacltasvir/ Ribavirin and Sofosbuvir/ 

Simprevir/ Ribavirin for 5 (7.1%), 8 

(11.4%), 53 (75.8%), 9 (12.9%) and 4 

(5.7%) patients respectively. 59 patients 

(84.3%) were treated for 12 weeks and 11 

patients (15.7%) for 24 weeks. 

     All patients were submitted to the 

following investigations immediately at 

the end point of treatment (EOT) with 

routine clinical examination, Laboratory 

investigation: CBC, ALT, AST, total 

bilirubin, direct bilirubin, serum albumin, 

INR and Serum creatinine, serum real 

time HCV-RNA PCR. The latter was the 

only at week 12 after EOT for assessment 

of SVR12. 

All patients were submitted to the 

following investigations 1year after 

EOT with Routine clinical examination, 

laboratory investigation: CBC, ALT, 

AST, total bilirubin, serum albumin, INR 
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and serum creatinine, serum real time 

HCV-RNA PCR, TE, Doppler assessment 

of values of portal vein and hepatic artery 

parameters. We carried out different 

correlations between the hemodynamic 

variables obtained from the Doppler 

examination, the liver stiffness and 

laboratory findings. 

     The patients were excluded from 

participating in the study if they had HIV 

or hepatitis B co-infection, history of 

major organ transplantation, or recent 

drug or alcohol abuse, refractory ascites 

(as defined by requiring paracentesis more 

than twice within the prior month), prior 

placement of a portosystemic shunt, 

current or historical portal vein 

thrombosis, active variceal bleeding 

within the prior 6 months; expected 

survival of  less than 1 year, oesophygeal 

varices with risky sign, on non-selective 

β-blockers, history of clinically significant 

medical condition associated with other 

chronic liver disease, severe hepatic 

impairment, history of hepatorenal or 

hepatopulmonary syndrome, active 

spontaneous bacterial peritonitis or major 

laboratory disturbance like alpha-

fetoprotein >100(unless the patient was 

negative for hepatic masses via imaging 

within the prior 3 months), haemoglobin 

<8 g/dL, with neutrophils <1000 

cells/mm3, platelets ≤ 75 000/mm3, 

creatinine ≥1.5×ULN or total bilirubin >5 

mg/dL. 

Ethical Aspects: 

I. Approving protocol:  Current protocol 

will be approved by Committee of 

Tropical Medicine Department and 

Committee of Faculty of Medicine at 

Al-Azhar university, and then by the 

ethical committee at Al-Azhar 

university. 

II. Patient Consent: All patients that were 

included in current study signed 

approved consents. 

Statistical analysis: 

     Statistical analysis was done using 

SPSS software, version 20.0 (SPSS Inc., 

Chicago, IL, USA). Continuous variables 

are expressed as mean and standard 

deviation while qualitative variables were 

expressed as frequencies. Paired Student’s 

t test is used for comparisons between pre-

and post-treatment for normally 

distributed data and Wilcoxon matched 

pairs signed-rank test when not normally 

distributed. Simple linear regression was 

carried out to investigate the relationship 

between the change in liver stiffness and 

the change in laboratory values from Pre-

treatment to after treatment. Pearson 

correlation (r) test is used to measure the 

association between liver stiffness 

measurement and portal hemodynamics 

parameters. A 2-tailed 0.05 significance 

level has been used in all statistical tests. 
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RESULTS 

 

     The current study included 70 HCV 

cirrhotic patients, 56 of them were males 

(80%) and 14 were females (20%) aging 

21-65 years old with a mean age of 

55.71±8.97 years. Pre-treatment 

characteristics showed LSM of all patients 

were F4 included with Fibro Scan score 

mean 26.32±10.23 Kpa. Baseline fasting 

blood glucose (FBG) mean value was 

103.61±15.37 mg/dl and alfa feto protein 

(AFP) mean value was 16.87±23.82 

ng/ml. Ultrasound examination as pre-

treatment  assessment showed the percent 

of patients having cirrhotic, coarse  and  

non-cirrhotic liver were 74.3%, 22.8% and 

2.9% respectively, spleen : 64.3% had 

splenomegaly while  35.7% of the patients 

had normal spleen.  None of the patients 

had ascites or hepatic focal lesions. Liver 

stiffness of all patients was F4 included 

with fibro scan score mean 26.32±10.23 

kilo Pascal's (Kpa). Sixty one patients 

(87.1%) hadn’t received any previous 

treatment while only 9 patients (12.9%) 

experienced previous treatment. The 

treatment protocols applied were: 

Sofosbuvir+ Daclatasvir or Simprevir± 

Ribavirin. Fifty nine patients (84.3%) 

were treated for 12 weeks and 11 patients 

(15.7%) for 24 weeks (Table 1). 
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Table (1): Baseline characteristics of the patients 

Characteristics Total patients (no= 70) 

Age (years) 

Mean±SD 

Median 

Range 

 

55.71±8.97 

58.50 

21-65 

Gender 

Males 

Females 

 

56 (80.0%) 

14 (20.0%) 

Treatment status 

Naïve 

 

61 (87.1%) 

Experienced 

INF/RBV 

9 (12.9%) 

5 (7.1%) 

SOF/RBV 2 (2.9%) 

SOF/INF/RBV 2 (2.9%) 

Treatment protocol 

SOF/DAC 

SOF/SIM 

SOF/DAC/RBV 

SOF/DCV/RBV 

SOF/SIM/RBV 

 

5 (7.1%) 

8 (11.4%) 

44 (62.9%) 

9 (12.9%) 

4 (5.7%) 

Duration of treatment 

12 weeks 

24 weeks 

 

59 (84.3%) 

11 (15.7%) 

Liver 

Non cirrhotic 

Cirrhotic 

Coarse 

 

2 (2.9%) 

52 (74.3%) 

16 (22.8%) 

Spleen 

Normal 

Splenomegaly 

 

25 (35.7%) 

45 (64.3%) 

Ascitis 

No 

 

70 (100%) 

HCC 

No 

 

70 (100%) 

Laboratory tests  

FBS 

Mean±SD 

Median 

Range 

 

103.61±15.37 

105.00 

65.0-125.0 

AFP 

Mean±SD 

 

16.87±23.82 

FibroScan score 

Mean±SD 

Median 

Range 

 

26.32±10.23 

25.00 

14.0-48.0 

FibroScan stage 

F4 

 

70 (100%) 
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     Immediately after EOT, both Total and 

Direct Bilirubin significantly increased. 

AST and ALT significantly improved. 

Both Hemoglobin and Platelets showed 

significant decreased (P-value <0.001 for 

all parameters). Serum Albumin, WBCs, 

INR and Serum Creatinine showed non-

significant change (Table 2). 
 

Table (2): Clinical laboratory values pre-treatment and immediately at the end of 

treatment 

Variables 

Parameters 

Pre-

treatment 

immediately at the 

end of treatment 
Change P -value 

Total bilirubin(mg/dl) 1.02±0.43 1.49±0.68 -3.92 <0.001 

Direct bilirubin 

(mg/dl) 
0.40±0.23 0.77±0.56 0.37 <0.001 

Albumin (g/dl) 4.75±0.93 3.48±0.55 -1.26 0.07 

Aspartate 

Aminotransferase 

(AST) (U/L) 

76.38±51.14 46.67±27.18 -29.71 <0.001 

Alanine 

Aminotransferase 

(ALT) (U/L) 

77.27±56.81 47.52±24.93 -29.75 <0.001 

INR 1.21±0.15 1.2±0.17 0.002 0.85 

Creatinine (mg/dl) 0.87±0.17 0.88±0.29 -1.51 0.82 

Hemoglobin (g/dl) 12.92±2.19 11.41±1.76 0.36 <0.001 

WBCs (×1000) 6.05±2.05 6.41±2.25 0.009 0.13 

Platelets (×1000) 136.6±52.65 129.25±51.05 -7.34 <0.001 
*Wilcoxon signed ranks test 
 

     One year after EOT, both total and 

direct bilirubin significantly increased (P-

value 0.01, 0.001 respectively). AST, 

ALT and LSM significantly improved. 

Both Hemoglobin and Platelets showed 

significant decreased (P-value <0.001 for 

all parameters). Serum albumin, WBCs, 

INR and serum creatinine showed an 

insignificant change (Table 3). 

 

Table (3): Clinical laboratory values pre-treatment and one year after the end of 

treatment 

Variables 

Parameters 
Pre-treatment 

one year after the 

end of treatment 
Change P -value 

Total bilirubin 
(mg/dl) 

1.02±0.43 1.47±1.38 0.45±1.46 0.01 

Direct bilirubinn(mg/dl) 0.40±0.23 0.73±0.79 0.33±0.79 0.001 

Albumin (g/dl) 4.75±5.93 3.54±0.59 -1.21±5.92 0.09 

AST(U/L) 76.38±51.14 37.17±21.54 -39.21±37.02 <0.001 

ALT(U/L) 77.27±56.81 30.30±19.41 -46.97±45.81 <0.001 

INR 1.21±0.15 1.20±0.14 -0.006±0.16 0.74 

Creatinine (mg/dl) 0.87±0.17 0.77±0.26 -0.10±0.29 0.006 

Hemoglobin(g/dl) 12.92±2.19 11.54±1.66 -1.37±1.24 <0.001 

WBCs (×1000) 6.05±2.05 6.62±1.83 0.57±2.6 0.07 

Platelets (×1000) 136.6±52.65 125.44±49.48 -11.16±14.23 <0.001 

Liver stiffness 

measurement(Kpa) 
26.32±10.23 19.89±8.25 -6.44±6.11 <0.001 

*Wilcoxon signed ranks test 

https://labtestsonline.org/tests/aspartate-aminotransferase-ast
https://labtestsonline.org/tests/aspartate-aminotransferase-ast
https://labtestsonline.org/tests/aspartate-aminotransferase-ast
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     All patients were Fibroscan stage F4 

(100%) at the pre-treatment examination 

and on examination 1 year after EOT 

LSM significantly improved to F2 (2.9%), 

F3 (17.1%), F4 (80.0%) (P-value 0.01) 

(Table 4). 

 

Table (4): Change in Liver Stiffness from Pre-treatment to after treatment 

Variables 

Parameters 
Pre-treatment After-treatment P value 

F2 
No (%) 0 (0%) 2 (2.9%)  

---------- Mean ±SD --------- 8.80±0.01 

F3 
No (%) 0 (0%) 12 (17.1%)  

_____ Mean ±SD --------- 11.33±0.94 

F4 
No (%) 70 (100.0%) 56 (80.0%)  

0.01 Mean ±SD 26.32±10.23 19.89±8.25 

 

     One year after EOT doppler parameters 

included PV diameter, PVV, CI, LVI and 

HARI significantly improved (P-value 

<0.001 for all parameters except HARI 

0.001). Both PVF and HAPI showed 

insignificant change (Table 5). 

 

Table (5): Comparison of Pre-treatment and one year after the end of treatment 

regarding portal vein hemodynamics 

Variables 

Parameters 
Pre-treatment 

one year after the 

end of treatment 
Change 

P -

value 

PV diameter(mm) 12.76±0.97 11.84±1.06 - 0.92 <0.001 

PV velocity (cm / sec) 15.43±1.24 16.12±1.64 0.69 <0.001 

PV flow rate (mL / sec) 1285.53±41.93 1289.34±41.47 3.81 0.47 

Congestion index of portal 

vein (cm x sec) (CI) 
0.09±0.01 0.08±0.01 - 0.007 <0.001 

Pulsatility index of Hepatic 

artery (HAPI) 
1.10±0.08 1.09±0.22 - 0.008 0.73 

Resistive index of Hepatic 

artery (HARI) 
0.66±0.05 0.63±0.07 - 0.03 0.001 

Liver vascular index (LVI) 14.07±1.42 15.21±2.98 1.13 <0.001 

 

DISCUSSION 

     Our study included 70 cirrhotic 

patients. After 3 months and 1year of 

EOT, sustained viral response was 

achieved. Concerning total and direct 

bilirubin, both significantly increased at 

EOT and 1 year after EOT which is in 

contradiction to Mahmoud et al. (2017) 

and Elsayed et al. (2019). 

     For serum albumin, at EOT decreased 

insignificantly, while one year after EOT 

it increased insignificantly which was in 

agreement with Chekuri et al. (2016), 

Mahmoud et al. (2017) and Elsayed et al. 

(2019) who reported a significant increase 

of serum albumin after treatment 

(p<0.03). 

     As regard to AST and ALT, both 

significantly decreased at EOT and one 

year after EOT. This was in agreement 

with Chekuri et al. (2016), Mahmoud et 

al. (2017), Puente et al. (2017), Elsayed et 

al. (2019), Mansour et al. (2019) and 

Ezzelregal et al. (2020) who reported a 
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significant decrease of AST and ALT 

levels after treatment. 

     Concerning creatinine level, an 

insignificant change was reported at EOT 

and 1 year after EOT unlike Elsayed et al. 

(2019). For international ratio (INR), an 

insignificant change was reported at EOT 

and 1 year after EOT. Mahmoud et al. 

(2017) and Elsayed et al. (2019) reported 

a decrease in prothrombin time. 

     For hemoglobin (Hb) level, it 

significantly decreased at EOT and 1 year 

after EOT. This was in agreement with 

Mahmoud et al. (2017), Puente et al. 

(2017), Elsayed et al. (2019), Mansour et 

al. (2019) and Ezzelregal et al. (2020), 

while Chekuri et al. (2016) stated that the 

difference was not significant. 

     As regard to white blood count 

(WBCs), it insignificantly changed at 

EOT and 1 year after EOT. This was in 

agreement with Elsayed et al. (2019), but 

in contradiction to Mansour et al. (2019) 

who reported a decrease in WBCs count 

after treatment. This could be due to use 

of ribavirin. For platelets count, it 

significantly decreased at EOT and 1 year 

after EOT, which was in agreement with 

Puente et al. (2017) but in contradiction to 

Chekuri et al. (2016), Mahmoud et al. 

(2017), Elsayed et al. (2019), Mansour et 

al. (2019) and Ezzelregal et al. (2020) due 

to including of ribavirin in therapeutic 

regimens of most patients. 

     The significant decrease of LS 

measurement was in agreement with 

Chekuri et al. (2016), Dolmazashvili et al. 

(2017), Grgurevic et al. (2017), Mahmoud 

et al. (2017), Puente et al. (2017), 

Mansour et al. (2019) and Ezzelregal et 

al. (2020). 

     Congestion index was in agreement 

with Achim et al. (2016). For hepatic 

artery Doppler assessment: HAPI was in 

agreement with Achim et al. (2016). 

Ahmed and Medhat (2019) reported that 

the mean of HARI was relatively equal in 

Child A and Child B. Concerning liver 

vascular index (LVI), it was in agreement 

with Achim et al. (2016). 

     For the comparison between pre-

treatment and 1year after EOT Doppler 

assessment, pre-treatment portal vein (PV) 

diameter significantly decreased, velocity 

(PVV) was significantly improved which 

was in agreement with Mahmoud et al. 

(2017) who reported that the PVV 

significantly improved at EOT in addition 

to a significant improvement on week 24. 

In addition, Elsayed et al. (2019) stated 

that PVV improved. 

     In a study by Akhter et al. (2012), the 

mean PVV after 2 weeks of therapy 

significantly increased as compare to pre-

IFN. However, after 24 weeks of therapy, 

there was no significant difference in the 

portal blood flow velocity. 

     As regard to the portal vein flow rate, it 

improved in agreement with Mahmoud et 

al. (2017) who reported that the flow rate 

was significantly increased at EOT and on 

week 24. Also, Elsayed et al. (2019) 

stated that flow rate significantly 

improved. 

     For congestion index, it significantly 

changed in agreement with Mahmoud et 

al. (2017) who reported a significant 

increase in CI at EOT and on week 24. 

Furthermore, Elsayed et al. (2019) stated 

that CI, as well, showed significant 

improvement. 
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     Concerning the hepatic artery, it 

showed that HAPI decreased while 

resistive index (RI) significantly 

decreased which was in agreement with 

Elsayed et al. (2019) who stated that 

HARI significantly improved. 

     For liver vascular index, it significantly 

changed. Mahmoud et al. (2014) found 

that LVI showed statistically significantly 

lower values in patients with OVs than 

those without OVs. 

CONCLUSION 

     Eradication of HCV infection with new 

DAAs was associated with significant 

improvement in portal circulation 

hemodynamics such as PVV, CI, HARI 

and LVI in correlation with significant 

decrease in LVM, ALT and AST. 
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صاااااار العضاااااا  علااااات عااااادو  فياااااروس التداااااا  الكباااااد ال باااااا ي  ساااااي  ب اااااد  خلفيةةةةةة البحةةةةة  

ظداااااا ر ال  اماااااال المباشاااااارة المضااااااادة للفيروسااااااات فااااااي ال  اااااا  ال اضاااااار  ماااااار مب اااااارا  تاااااا  

مااااا  ال اااااابت  و ااااا ا  م ااااا   ٪09ت ثيااااات ابساااااتوابة الفيروساااااية المماااااتمرة  فاااااي    ااااار مااااا  

  المز د م  التليف و م   تط ر ارتفاع ضغط الدم البابي

الك اااااااف عااااااا  تاااااااأثير ال  امااااااال المباشااااااارة المضاااااااادة للفيروساااااااات  مةةةةةةةن البحةةةةةةة   الهةةةةةةةد 

الاااااادورة علاااااات د  اميكااااااا    الممااااااتيدمة فااااااي عااااااالج فيااااااروس التدااااااا  الكبااااااد ال بااااااا ي  سااااااي 

 .الدم  ة في ال ر د البابي

ماااااار   م ااااااا   09دراسااااااة وصاااااافية اسااااااتبا ية   ر اااااا  علاااااات  المرضةةةةةةي وبةةةةةةر  البحةةةةةة  

 يلاااااا  باسااااااكا  الاااااا     9 .0≤  الكبااااااد  سااااااي  دوو  ياااااااس ت اااااال  الكبااااااد بفيااااااروس التدااااااا 

خضااااااااا  ا لل اااااااااالج م تماااااااااد   علاااااااااي ال  امااااااااال المباشااااااااارة المضاااااااااادة للفيروساااااااااات  تااااااااا  

لماااااابعة لت ااااااوي ال اااااالجب وب اااااد ،دا تااااا  وب اااااد عاااااام   ضااااااب إخضااااااعد  للدراساااااة والت ليااااال ا

وتعياااااي  المرو،اااااة ال اااااابرة وتعياااااي  دوبلر و اااااد تمااااا  الدراساااااة بعمااااا  الوداااااا  الدضااااامي والكباااااد 

واألماااااراع الم د اااااة  لياااااة وااااا  ب اااااي   ام اااااة األ  ربالعاااااا رة وم داااااد الكباااااد ب ااااابي  الكااااا م 

 .8900إلي د ممبر  8902 ام ة الم  فية خال  الفترة م  ما  

 ظداااارت ،تااااا ة الدراسااااة   ث ااااا  ف ااااز ماب ااااد ،دا ااااة ال ااااالج   ااااادة  اااال ماااا   نتةةةةالب البحةةةة  

مماااااااات ي ال اااااااافرا  الكلااااااااي والمباشاااااااار بعيمااااااااة  ات دبلااااااااة إ  ااااااااا ية  بي مااااااااا ت ماااااااا   

اب،ز مااااااااات الكبد ااااااااة  األب،ااااااااي  ترا،مأمماااااااا يز و األساااااااابارتي  ترا،مااااااااأمي يز  بعيمااااااااة  ات 

ااااااا  ا دبلااااااة إ  ااااااا ية  لكاااااا   ظداااااار  اااااال ماااااا  الديم   لاااااا بي  وال اااااافا خ الدم  ااااااة ا،يفاض 
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لوميااااااااا  الااااااااادببت    ظدااااااااارت ،مااااااااابة  990 9دبلاااااااااة إ  اااااااااا ية   يماااااااااة اب تمالياااااااااة  

األلباااااا مي  بالاااااادم و ر ااااااات الاااااادم البيضااااااا  والم ااااااد  الاااااادولي للمااااااي لة والكر اااااااتي ي  بالاااااادم 

ا وفيف ا  .تغير 

مباشاااااار ب ااااااكل  ا و ب ااااااد عااااااام ماااااا  ،دا ااااااة ال ااااااالج  اد مماااااات ي ال اااااافرا  الكلااااااي وال         

علاااااااات التاااااااا الي   ت ماااااااا    990 9ب 90 9ا ية   يمااااااااة اب تماليااااااااة ساااااااااوت دبلااااااااة إ  اااااااا

اب،ز مااااااااااات الكبد ااااااااااة  األب،ااااااااااي  ترا،مأمماااااااااا يز و األساااااااااابارتي  ترا،مااااااااااأمي يز  و  يمااااااااااة 

ت ااااااال  الكباااااااد ب اااااااكل  ا دبلاااااااة إ  اااااااا ية  و ظدااااااار  ااااااال مااااااا  الديم  لااااااا بي  وال ااااااافا خ 

ااااااااا  ا دبلااااااااة إ  ااااااااا ية لومياااااااا  الاااااااادببت    990 9  يمااااااااة اب تماليااااااااة   الدم  ااااااااة ا،يفاض 

 ظدااااااارت ،مااااااابة األلبااااااا مي  بالااااااادم و ر اااااااات الااااااادم البيضاااااااا  والم اااااااد  الااااااادولي للماااااااي لة 

ا وفيف ا  .والكر اتي ي  بالدم تغير 

ب   الماااااااة ارتفااااااااع ضاااااااغط الااااااادم فاااااااي ب اباااااااة دوبلااااااار تااااااا  ت ماااااااي  م اااااااامالت اإلسةةةةةةةتنتاج 

فاااااي  اااااي  ت ااااال  الكباااااد و اب،ز ماااااات  ب باااااالت ا ي مااااا  الت مااااا دم الباااااابيبرتفااااااع ضاااااغط الااااا

 .الكبد ة  األب،ي  ترا،مأمم يز و األسبارتي  ترا،مأمي يز  ب د استئ ا  الفيروس

العضاااااا  علاااااي التداااااا  الكباااااد ال باااااا يب ب د  اميكاااااا الااااادم فاااااي ال ر اااااد الباااااابي الكلمةةةةةاا الدالةةةةةة 

 ر ااااااد ب ع اماااااال  ياااااااس دوبلاااااار الدة للفيروساااااااتب ال  اماااااال المباشاااااارة المضااااااات اااااال  الكبااااااد

  البابي


